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1...li.. atateet, N1dl••1I' t. clet1dtS.•• lis oluo aaa

•.,.ata11J 'in ~tJ'O :uwenqasou oa tU DnN1 ert.ela of H'.
...... nported li7 u. arm..ta. 1ID104oY [10] 8tud1eet the etfoct.

. of 1IIP (1000.,,1-> Oil neUl'O~ 1el.teet .cUoa. ot the cerebams aDd
JIl4IlIra1Il or l'eb1d.ta. B:Ipoauzae durat10n v.. 2-3 JIlD.1d.tb 20 4O-m'D
~11a betveea apoa...a. Ibo1oc1cn' COJIIPU'84 hi. Nault. vltb tbe
1d.oeleGtnc~acU.Y1_ of 1Atac\ brdu &nil foWlS thrLt the latut
»II'lo4 of the l'eaatS.oa of • De1Zl'O~ 110latecl cortical epeCS-n to
1IIr.. rt ..0, .. oppoIM4 to " ••e tOI' aD.1atact b,a1a. the tIJP
~eot clurat10A tor tt. 1'0r-I"vu Ibol'tw (1-5 1dJl) than for
tile 1.&_ (15-20 lilA). 1bo1qc101' cUd 1101; apeeulate vhetber the••
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I etteat. vw. or a tbena1 or DOAtbel'M1 aature aD! th1. coula _t
; ,. ..oert..~ tZ'O. t. inlAl.tloD ~tU'. d.,c:r1bec1. ........
° tile red", of tldwa tt\dJ co. coull1t.At vitia otllel", paran.l1A-
.,.lIttc&t.~uwhicb baY. abovD ..ural ac1tat.lon to be cbaz'acterlnl0
~ tile "Il1O" to Ilicrov...l"ap Dtr'.. '
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, • .,. the ben coAtrollec1 uS .,t 4et1n1t1",. r....cb 011
" : tM ertect. of IIlcro"••• Oil .,.c1t1o __al fuAct10Dl i. Nflec:tecl

1a • "POrt, bJ Yu. I. I..uk-l, [11], vbo .tu41ecl the tuc:ts.oD&1
8\ate of tbe troe _rY. n. l,ahltJtH.tna. 4t1riJ11 ..... to pa1at4
... ooat.1la:nlll1o-12.5-ca "..•• (1-11 -lffIIi'-). III w. at"', Iae
ts.z.a\ c1etcllla.4 the tbel'Dl1 ,....t... of the JIlczw••~..
ue4 aa4 .1eGM4 aD 1AteDa1"7 ot 11 _I., vh1eb va 8artid..At,
to iDcre_ the t"'l'.tun ot t .. neu:.r&1 -s-o!Mn bJ ,oC an.r aD
a:ponre of 20-30 11111. '1'he eft.ct. of cont1AuDua alcrov... (12.5 ali

"11 _/fJ., ezpoavn duration 20 1dJa) 'veN atUlU.ecl in tba'tun ..1'1....
",.~~. ID 34 t.ne, • N11ab1e cbanp. 1D tbnabD14 ..DI1t191t.J wen mted.

" ° .1?~~ ..,-. " 0 fbi aut.,- diet .te, bMwer, 1DaNue4 coD4uct1oll rate, tbbrft1aW
~. -..t'120

: .. ". ':: • " ..1.... n1atlft nfnctol'J pbue., u4 altRe4 action current
t::i ·1.~.:-:o . ., -.lltal., vld.eJa be JUIIp! to be or • the~ "'ur••
rtafo1: .--=~..~..... . ..... .. .

! •• 1Dteft8t1nc ver. hi. ten. vitia pu1a4 IIlGl'OVlrl.' (10 all,
1 "0 pal.., '100 pula.l_c, aponn 4uraUoa 20-30 mn). BIN, a
4etln1te 1ft.... 1a ...al coaduaUon ... aoltetd.llV .. 0\.....
azd vu ~alp4 'to be a Nault ot tbe .-1ltba1'M1 (.,.o1t1o) eft.crt.
11. reuoll tor tbla coD01ul1on vaa tbat at a tncpeDq of ?CO pt4a••/_.
(pa1H 1A\eI'Yal 1.4 _.) toblJ'a val a _ 't-loD of .Uft1 I!dfta. '!'be
pu1Mcl1nteaalt7 of n41&tloA ben vaa 1~ u.. ena. tbaa tbe _an
1wre1 of 1AteAd\J4~ COIlt1ln»ua 1JT.u.at1oa. A18o, &\ tNcpDc1••
of 100 .. 200 pulaa/_o, the pa1Ie 1Aterral (5-10 _0) va too
an&\ to nRlt ill .-tSoL "liD"'" t. O.PC i ....... oblu'Y14

. 1a~ t ......a'-- "ariDI p4H4 in'1I41atJ.01' coa14 -' apldD
tile ft... to teato14 iJIor.... 111 co...uoa z-a_ onr.&1.•• ob-
kl,*, .. .,.cd•• WN ""a1~Mat"•... tbut 4er..ai_.. n-

'." oonab1e 8Idfta 111 DIan1 ezeit'aUoo wn obMnea duriltl jM&1'" .
10 .. va. 1zT1dl&\loD 1dd.ch cou1cl not be obaerfel 4w1J11 coldiaul»u

. 1n-.a1at.loa. tbe zoeault. of thl. 1Irf'nJ.aaUcNI euppon '\be v'~
be14 So'rlet -dew tbat p4H4 IIlcrova.a an _re b1olol1caU,- actlyo (

· ~ SA tlae ...4 ~ue tJIu coAtllW1nu (nonpu1lled) Id.osw..... ..,._"__
-:' o. ~, tb.r. 1. DO 1"114.... that ...~ bu co~

Hnaro1a ato.. \be. 11.' dDce 1964. BlMrt., another 8ppl'OecII. °

v1dch baan~ neei9e4 mn atteDtioa i' be1n& pur... b;'rn.... [12],vith ••X-~ bu. col1ebol'ate4 lD tbe put [~]•
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1D[12] Pn_ at1l!1ed f•• eft.ct. ot pu1Hd u! co.nt1aUDu
~2.S-. v••• OA tbe lO-O'Ue4 aftlt.tbl• .,.... of paruac1a....

pGad1t1e awroacb to ~nc tbe DOllt~ -cbud._ or IIlczo
• eftectl OD laSc1-ao annJ. at~t.urel. p. hili Prwlo~ cI,mD- .

zoalold tbat JMIZ'_c1a, wbeA CPO" to a.-c aD! d-e CUlT..... ez. .
tea .... ·.llctirlc IMet rellCtloA· (ESR) ~t certain t.bzrel!»1d clo.... '. '.~

tlda ~, lie apoae4 ,v_cia ~oate4 111 a POllR7nM 'C...~· ....
v1Q & bq 1Af\J81oft ad attacbecl to· the IIlcrov.,. ce~ratozo +.:i

~~u, 12."" V••G 1D do... of 0.. pel' ..coal (40. 4urat1or:
100 _0). ft.1. par-wr redt. ill & nact.loA 1!al1u' to the

A ..00111 ..rle. v. GPO- to p1&1n4 (200-700 pul.../ ..c) .
0-- v••• vitia 7-50 -.00 ct-D'atiou OAC8 per .eeoDIS. 'lhla; p....

".I'8YN1e4. tMt tbt .ID powI' t.hJtelho1d .,al•• to~ pu1.1ed _01'0-
..... Mper tbaD tor ciD~U Id.CZ'OVa• .,11... Aa 1n .

:-1UI1C.," at1l!7 vith tlw tzoc Den. [11], • -=-4&t,1.,. ett.~~ "U .
IlUMCedauo of tbe pa1al4 10-. v..,... It 11 iateN.u. to DOte .

t rl'•••· tile ...~.X-aaldl .... 1A Ida expv!-. .
• botb tbeM ftMU'ChIn eoU6orated 1A tb8 aedp of

_ tu u..~ od.ned 1It.1IU.e., 1t 1••At1ftl¥ poedn,
~.'" .both uae4 tbe __ bud••"_

Jlre__'. tIW\I MIl toatb aeri•• of l ..e8t.II&'101\ vere d,l1pe4
UOG'WII vbef,bu ........adt1llecl~a to electrical cur

• It ... 10WId tut. .GleNae. decre.....s t,be t.bnUo14 'fOlt.ap
-taal7 to won 11ft ISR. !M autbDr 1Dterpnte4 tbaa. realt., to
,btl' vith tbe tact that, baa'lIw d14 DOt acee4 1.,oC 1A~ .,ri'.,
1Jd1oa. the DOIltlaftal etten ot IIlcrova... 111. uw-nt.. ..dnat

tberwIl ap1aa&tf.oa ot t.M .-ebaId. or tbe 0"_"14 alcrova.,. eft.cta
n .. toUov.1 1) .-i\atSoa t,bn_14 ..a1•• toJo pa1aeI1lVd con

lIiUIIllINII ........ wn & tuadloA ot thl qudnUc root ot tbelr CIo..
1IIra1~ ft· Mr1••, II1II 2)~ no NlatSouldp ·pa1aed·

abD14 JIINII' ..... rnq..., .. nokI. Pn aaU8tled~
~ ani thl uta obtalDe4 la us.. IIt.UIIJ _a1d __ to c1ar11)

• C!hard_ of Id.arovae eft... Oft ·tbe ·ao1tllbla- (DOUNl) .rue
• of Idper .'ee]a.

. .'
. • 0_.. •
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It. ID "f1~ .-.1 ett.ct.

. . A 1up COIIPlaoftt ot the Sorlet reuuch co-=.V devoted .
to tbe neural eft.ct. ot IIlCl"OVIIYe-rqe .'. baa ue4 a .n in
d1n~ approach to the pzoob1elL Here, tbe taction 01' bebaY1qr ott. vbole O1"IM'_ 01' pan. of it, ar. 1tu4ie4 dW'1ac the action ot
'Yal"iou DR' irra41at101l ,.-..t.l'. (local 01' vbD1e-bo411nldltltlon).
ar:t.nal, 01' tuaatioMl pattena AI'. de4"C84 to reneet interDal
...&1 eft••• !D t.J. ..... of .", iIw.ltl,llt.ion of t.be neural
.tnat.\II'e it.ae1t. A."lazU tbl prob1ea of c1u1l1f71nl IIlc:rov••
DWZO&1 ett.ct. 1&1 tbera1 01' noDtberat, the r.IU1t.. ot .... 1aYelt
ilationa an 40uJrttu11D t.hi. Z'Gapecrt. 1Aa8mda •• tbe 'bloplvaica1,
cheld.ca1, a.n4 "'.D theral pU'_tw. of an..14 DODt~ ett.ota
I... DOt beOD ia'rolU,&ted. AIIa'tber dravb&ck of t,hi. 1DUrect
'1ppl"OaCh 11 tbl cl1tt1cu1V. (it not. a1NIolu~ SIIpo.a1b111t.Jl ot det.er
'II n1nc ~fIIt 1Dv .. II1Cl"OV.a __16 bu zoeMb14 ·t.be Mural atruc-
t 1A ...ioa. 1'Id.. poo'b1ea of c u.y., ~ra vl110Itn uttro
ti 40~ 11 of opea OOAaeJ'll to 8oY1d reMU"Cbu'.,
Pn [5,6.1'l !A pazUalar. ft8 a1 co.... 1. t.hat co..
pn!aouly. I'8IMNJa IUl tJd.a FO~ 1•••111t.e~ MCttU&l7 :it tbe
apeo1tlo .cbul_ of Dr ette. IN to be rnea1e4. 11011I*1•••,
tbe ~or1. of SoY1et. na...c1Ien 1D tlda fleld teel tbat. tbI 'be
Udonl an4 taDct.10A11 approaob to 8t\ll1l:LDl Da' eftect. 11 a Ya114
OD8 1D tbat. it. 1. poaalb1e to o'b80na t.rend8 in 'biolol1ca1 l'e1p01UI••
to ZMP'. 'I1d.oh c1ear~ ditter troll NepoftH. to other, better unter
IIt.oo4 et1w". 1'bInton, tbl. _ctioA v11\ nnw _ of tbe "1'8
raceat vorb npportial W. belief.

A. far b~ .. 1fJEO,~ [13] oonc1u4e4 tlla' "II:pedMnta1
at1lU.•• SA t.be Soria' UId.oa and .... 1M. a1eIII'~ Wlcate4 tbat.,&10. vit.b ....... et.re. OD the l1nnc~ alarova•• a180
bin • e0-0e3W '.,.o1fto· eft.at- (a t.enI tba\ tn_ oos.4 1:dJI- C ::
Mlt). hDa\lo.-1 1I1I1tt. baa ... o1tRnecl in the .-.ou &11II ....:... . =
cad1o'fAlc:1l1.- 11I"-, .. wU .. baat.oloPCI1 alii _taboUo chanp. ,
n_t1l2l trca chronio epl1ll'8 to 1o-12-ea 1IIIP at aoDtblzaL 1D-
te.s.~i•• of 5-10 _I.. Be VAl oautio. UIOUIb to S illt out t.b!'-t,

, "fte eftIecrt1ft e-u,ca1) appl1cat!oD of • apedt10 Itt_at of IIlcro
..... 18 JOulb18 o~ it the _chaDl_ of ncb aD ett.c\ haY. beell
~ .1Ikb1J.hI4.- . . .

. .
It IIhDa14 be _nt.ioaed beN t.u.t ... 41ttennt. II1t:z'OVa_

nM&rOh-oziellt.eI poup. an actlye .1a W. approacJa to l'ft'.a1.lnc
tba bebaY10ral .. taDotloDll _cJIaa1_ of DIP ett.at.. ID fact,
it. 1. .at. to AI tbat trl1ealata ('both 1I111t&1'1 aa4 c1"l11ac),
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1IH4, vbat t!'.a tbema1 par_torI ot tbe ,-cUl_ nud1e4 wre,
. AlII tbentOl'8, vbe~_ tbe ettect.

o
o~~,e.r:t'e4. YI".ot • tberaa1 or

. JlDDtbenla1 D&~ure. ,,' ;'':' '.-! 7' ~ .~. -. •• • .,. . . ' ....0 .. · .... .... ... . ....... "

"- 1'UIlt.. of r.,te1.,......1a*t• .." an 4Stt1ca1t. to
~. ........, \be .u.l&t0t7 eft"' of 1IIr OD aeun1 Ana
, .....alA v.. 0_"-'. tId...... \11th ,be "NY of ••
ot._ 1Jrren1pUou eo 0Z'1eAW. . .. . .

bD\bat naoJ'P\1Oa -1&17 .... ooldaatea.b, lat_... (16], .•
'. 1IIY.8Upt.e4 tbe eft"'. of a 20 Ill.. GPO.... to 12.6-ca"I. W» V,
.' ...a:a... tor povIl' n_ cleu1tl or till 41••01 ot the ~loD

troa tM' '-cD electrode. of the "LaohW ......1' 1'l~~D) 011 tba
a)8Dl'pUo.. ot Ndloaa\lY. plluapllDna bJ be..~oSJd, 87~&1. ...
br.... fIai. tunatloa v.. ntd1eclin ID~ 'u'-1. aaiI t.lID. vith
.....14 .,1Aal coNe. AbllOZ'PtSoD act1Ylt1 v.. toUDll to 1Aare_
duriDI tbe action or 1JBI'. Sp1na1 corel eli'"nat.ioll 1110. ntaded
abaolptioll, while under tohe etten. or UBr. ..,..1&1. ablOJ"P'loll
1DCZ'eUICl. tatHft1co telt tbat thi. V&I nUencl of a cU.rec:t tIIP

15

. .'



tI _

ett.c' Oil 81an1a1 nceptor. u4 dot.. rllftell ber;.ilw '[1;T':'
J'I1au.". to the err.at, or ORr Oft pe:rlpheral Din.s. AlalA, -_ .. ' .' ._".

- IdA- na tberu1 pa.r_t..s ven MDtloAM 1D this ~ud7, It 1.
uaar. to spec:u1M.te that. tM, 111:.1111 cl..,utra1.c .~be epecY1c_::::. ..
eff.ct or UHr Oil C8Atral or penpblral Devil t~~t.oa. ~.,.."--:C' "" •..,-

S-ftDY (17] bett.er ct••cr1be4 ~he rlldl_tloa"'-.te-ra..~. '. '. .
u 1rI• .u.C.t1oll ot the tbezwct;rAlUllC' ot lue"at.e4 &IllI 4••"at.~
't..,ral t1.... SA rabbit. expo•• to 12.6-= va•• (150-300 _I ,
pre.-.bq • m~ecS field, 1G-1d.a .2pOaure dUZ".tlo~, 3-'.4-, aa4 .'2,4-- 1nterral. "tV.A aroaun.). Tbl.... c1.ar1¥ .. bot.~
'JaIn aDII the -14llor cl.,cr1bed 1ft dttdl t)"Jl1ca1 ':~~t""1ac:re....,alQI. tor Eeml'll1 ~1... dUl'1nc Inlld1at1oa. ...... at\ribute4

....t1lemsl cualatlon or .-t.l0D ett.ct, to -~...pe~17~.C!8'''.
1A the CGawal II&nou 9.t-. To teat. W. ~b!~~-1I!.....at.hef,is..
u1a1la .. !Acnand power deadv rl'Oll 150 to'" _/r~Atd tound
tIId t.be c.-4atlftt~ .tr.ct- vu ~at .attrell preClUl!ed. He
vu thaNtoN atlat1e4 t.bat ,utt1c1eAtlr tnt..... UIIP fields an
rovertul ats.J..~aWlch ct1anpt DftlWI1 CIS .sept1". proc....., poor-
Ueu1w~ t,1aue tJael"mreplat10ft. Jlecnt.waq, be cUd aat coaipare
tIat eft.at. ot UHF vlth the ett.ct.. ot comec:tloa 01' local be&tine
to 1144 tun.r etnncth ta hi. conclulo.... Hov"".I", bt. atudJllUSt.
be oolldd.re4 ... tuzot,her ..,14onct tbat IIlcrovav. EMF'. att.ct CBS
taIlaUou.
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W • .t~ vould ~~t. that. DO.u1M4, t.hlrul, 12.6-ca· va••
41cI ~) ua ac1t.a~17 effect, Oil t.be CIS. . , ";.': ::_

. ~ :.-, ~:-~ .-.~ 1;:. .....r. •.. ... . . •... . •••
, ' .. ID u 1IIkN8t1"l article bt K&1MboY (19], t.M ettect.. otwe., aofttbenal·do..1 of tIBP 011 co.lt.loM ntlael veN COA-

..u.nd boa t.be atMllpo1r&\ that.. INCh ti.141 apt. plaJ _ 1a
~ n1e 111 aatuaUr t.r1aeriAI ren..,. K.a.1.UhI:rr t ..l1 t.hat.
t.Ja1I pron. 1. pnue to ttae )vpot.hell. that, UHP, 01' .s.czw..,.
I'Aap tleld., 1dcht act .. wlDt1ft&tlo. carri.I"- of -'r.....1'1
-'pal. (I.e tM coftc1U1loDl aad d1IcUlI1oD ot t.1Il. nport,)•

.-' 1'0 t.at tb1. ·J9p)t.bil1., .. &t.~ to deYe10P ooDlltloD14
nt1_1 to.& 1':' fl.14 (20 -1itiJ.) iA ala·'" ua1DI20-..c
collU.tloD14 (1IIP) dpa1I u4 15-..0 UDCOaU\loDed -'pel•• Ie-' .

•:.r.· .' ••• _n',nomS" o.cU1op"IpJal~. !bel'...t. of tid.... .I

~:;::.. ~ .... .'~wn 4l.appolllt1a1 ~. tba, nt'1aN to 1IIP, v1d1a 4,....
.~.:~;:.." atrlb1e, ~ed fIi & 10AI perio4 of Ur.e1o~. !ut.a-
:', .. :;', . ld11tr 1"\ nld4u1 ett.n, .... 1'ap14 .u.aet.SoD. !IIl._
':~.:> . \ftDlI v.. obMrwed b7 1laD1odo. ·L10], wIlD••\IIie. v111 be di...1IOd
~~ .. '.; la .... de\&U la the DIXt. .nloa. JIIa1eIrJMw COtI14 oall conolu4.

t.bd ve~" tl.14• ... of Ut.t1e w1AtorD\l.· (at.~_-1'7) yal.
to • U.. CIS pattenl. He 414 Itll"', bovn4lZ', \bat hi. nnltl,
vbUe dl~11l\1aI. 4...ne4 tun'-I' 1••8\1._tlon ana t.bat .,uiouaM,-t. (epeci•• DO' &1.,eA) cu "rY... 1nd1cator. <-euor.) or
alCZ'OV..,..rq. EMP'••

til ."art ncMt ,,"1c1e, IoI!u1Jr [20] ctelors.W u lAteNR!IW
~at oonauct.e4 to nww tb. oollld...... erreet. or pu1M4 1IIP
(1.0 -li::iil, other Nlatolo• ...-t.•• DOt l1"u) aalloldalal rll41
aUGD (18O-tY Z-I'''', 900-1' vbole-bodJ 40.) Oil vb1t.e rata. Ben,
tbne poapl of alea veN 1fttMUatedd~ (2...... GPO'" "..loll)
30 t.l. The tint.. croup VN loc~ (be.. o~) 1mId1at.e4 Vb11e .
'be HOOaI P'O" vu vho1e-bodJ-ln'ldlaW bJ UIIP. !be t.b1N pooup
Val ... U • ooat.l'Ol ud v.. 1JTa41at.e4 bt z-rqa 01l1l.

. !be nl1l1\. of thl. -'1I!J cUd .t abov. pn'.wf M'7 IIlClWld'e
lI'n4lat10D to baY. alii protect.l'Y. etten, alUm. to.., OD t..
bu1a of 0"'1' ataU.. <.t cit.ed) W t.l' it 1dP't). s. toa, 1Df_, tbat. pn-UIIP ezpo... act~ renlted 1A ••n r.,14 .Z'\al.
1\7 of Z-l"~-1l"I'e41&te4M~.]I 1A both PO..'. ~ ....,1,,&1 tSal

. tOJ' loca1q, pN-UBr In.slate4 .a'..... Val 17.1 t '.2 4.,., tor
_le-bod1-1rra.Ua\ecI .a1-11, 11.9 t 1.0 ct.,.,· IUd tor coatl'Ol M'·'a,
20.8 t 2.1 d.,.. !buI, deenueel nll8t8llce to z-rq. vu to....
proc!uCt of DOa~1"M1 till apoaure. IDlbak att.rlbutecl ~•• nlUlt.s
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5. Neural !ttecta e~ 1ov-t'requenC1 elec~1c aDd
. mes:etlc tleUa .' ":"

.. ~

ID bel' HCOII4 .~ [2111, 8UODO'Ya coat.1IIae4 to lDftattsate .
the role »1~ '7 tb.e caval _t,...,ate. 111 tlse 1IIOtor IC'tlUtr1
or n\b1t, expGMc1 to tM ._~ DIP. Beft," \lIeel ns.-latol7."t 1Db.1bltorJ~c 4np. (Ubuol, DCn'OC&1a,· IIi1zaaiDe) u a
.~ of better I'fteallaa the ...&1 ..chID1.. of tile 1241' ettec~., .
M1:II1a were il'Z'141ate4 ODe br 48117, .ix cla1a ,.r weeki fOr a 1IODtb. '" .
ID tide atucl1, • 1#J,ooo-Y/a fieU v••e4. She found that lDb1'b1:t: ' , .
of the ret1culq tol1latlOD (teata V1tb .a.nu1ne), Q" el1lD1aat.tOll l'~
otller Dellra1 ptbVqI (DOwcun) 4e~ DaP.tD4ace4 tatl.... In- .
baDc..~ (41buol) of CIS activity ftaultecl lD IDOI"e rap14 t.tl_. .
ShODOft tbu telt tbatabe baA cleIIoutrftte4 lID !)IlP effect CD the cen
tral nenoa 11Itaa relatift to Ita partiCipation 11l motor fuftct,101l8.
It 11 Interel'tlDS that the reault. of 'ttl1' atu~ are e11D11ar to ,tb:e
reaulta ot eome 1I1crovaft exper1lllDta vta1cb tn4:1cate a at1mll1atolT '
effect of ." OIl neural atrv.ctarel. Pem." as o..lPOV nsr,eatecl
ill 1965 ['2), a vide Vaft ruse ot DP'" haw a more or 1••• ualoaoua
effect OD. tile ceDtnl nenoal I18tea.

, . 'l'hla lectl~ YiU bl'ietl7 'zon1ev ICIIe ncent relearch OIS the '
_. D8UZ"al eftect. of, aub-1I1CI'OVaft-nzap 1Nr'. aDd coutant mapet1c '

.' ,. ..' nelda.' '1'b1, ana of rele&l"Ch 1. f1t hterelt (vitb re8ptct to 118&
Dltlc ~lel4a in pvotlcu1al") btc... ICbo104ov ias,211, who 1. no"l
act1ve 111 aqDetlc fleW reMa:teb, 11 alao actlw111ntereate4 111
re••uch on the I1fNral efteeta of II1crovaft-rup EMP'I [10}.

\lbl1a reaearcb CD ,1Ov-t:'equeDC7 or Ye17-lov-trequeDC7 EMP'•.
1\U been rather 11111to! 11l lcope aa4 q1IlDtlty, 1t 11 appuent trcII
tJae reloarcb of PetI"OY (21J (1929), vbD 1Dit1ated cQllPZ'ebeDl1Ye re
learch in tb11 area, that 8met interelt 1.11 the bl010stcal eNecte
of EMF', baa ba4 a·loDS hlltoZ7. Petl"O"w.laat article 1D 1952 (22)
c!tIDo11I~r..te4 a weak ea4 uaatable reflez reactloG to a lov-tnquenC7
DIP. Since theIS, SUOQOft" zoeaearch· [23,24] a= PlekhuOY'. ncent
.td,y [2S) are tile 0D17 'lDUcat1oza cd a cODtlsa-.aatloa of PetZ'OY'1 • '
&pprO'IC!a.

SUODOft [2.') 1Ilft.U.pte4 the DeUZ'al1'tmctlOIl of rabbltD ez
poee4 to to 50-. IMP se.rate4 b7~ lO-X tnMtormen~

tEa 500-.- elect.ro4e. ,epuata4 'b7 l200 -. Bub trlDltOI'lDll"
ntec1 a 65,aoo-., tleJA. fte .... ~bt4t'" Darn (Va volvo) vu

tu4S.ed ulna aa Ol'C08l'apbic a.., vhlc1l .a4e i\ poIl1b1e to 1014
the vawa of tbe .,S• .-18 vltb vaSllata. !rata1D& prior to eqenMata
t101l nqu1recl ODe 1DODtb. fte ftelcl1Dtnllt,. raaaec1 troll 300-1000 .,/=.'
Ie t0UD4 tII_, tbol. DfP ~ten baS a cleleteriOQl etten 011 1IOtOr·
1UDCtloa IZI4 tJaat the,.ttect td a UJOO-T[CI tloll!. VU 110ft Na41~ ,.
IIIJP&&'Qt thUi tile .trect of • ~';/CI fte14.
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More recently. PlekhllZlOY L2S] stucUed the ettecta of 0. low- ' .
tnquellC7 (""5-kc) IMP on lNmq coDd11:.1o_cl reflexes to colcl, \11lDc :: ,:..... '.
a p1e~sraPa1c tecbD1que vb1cb be telt vaa the belt approach be.. ' .,
e..e or ita .eawit1V1ty. "portd:tle dJ.athel"ll7' pllerator v.. Wled•. ' .'
.e !'0UD4 that vben neld ,9,o1t.... v.. varied troll 220-'30 rtrt/.. .~:".~~~"
(110 .,/_ Tar:LatioD)... cODlUtlOD14 ret'1ex ~ DOted vb1cb vu . . ~.~"1: ....(.:
attftbatD1e~ to the YldatlOD in r1e14 volt•• He .~C".slate4 ..~~. "".--...
1:Jla't tile _cba11U ot the reeeptlO1l of Wa DCP nmce are to be
tOUDll ill tbe ret1u aA4 .k11l I"'Iceptor., tbe latter beiDi ftpec1tic
EMf Nceptora. 111 couclua.a, hoveft1", that any ItV1ng cella,
e.peclally QllU.l"al cella of the .'brain, are DlF receptors, BDll that
the mecbuf•• of intracellular ncept10a lI1.t be phyaical u4 c:hea1-
cal ill aature. The PG88112I11t1 that IMP ettect. lI1.t be amalosoua
to vea ao.e. of lOD!UD;I'a41atlOD va I10t cl1.COUDte4. 'th1. wuJ4. '...
1'en4e1" tile lov-tnquellC)' DcP • =oupee1tie Itimulul.· .

, '. ,
. i I

. '. ~

.~"" ',. ~''''1;~
':.:,' ·~ ..>::r ::I,.,~

. '. "
. ", ..~~: ~. ;'L

~~-----=-:--:o:--- --_.....----~

.....~ ..............-..~ ...........-.__. ._._-. .__. ~.~_.~'~:'::'0};~i~~~@:~(~
.. !

. . ,.., w the ettecte of alllDftic n..141 OD "excltll'ble" &4:neural
, .tnacmare., 1t 1. DOtevo~ tbat 111. A. JQaolodoY [26,27], the lew'tDC

SOYift apoke_ fo.,.o W. re......t1'01"t, JIa alao "De.A actlw 111 re
••azooh Oft tile DftZ'a1 .t:teeta of II1czoovaw-rup DCr'. [10J. III allD7
reapecta, tile approach•• to lnwat,1Iat,1D8 t.be neural mechan1_ or
upeUo ne14 et.teota haft pan11e1e4 'tbe ~ac1ae. to tbe 1II1cl'Oll&.
ps'Oblea. JCOIPIl at al. [21J]. 11Ice P.rea-. [11. atu41e4 the beba"tlor ~
par••Ola 111 cllP11lu7 tube. upoae4 ~ IIaIDltt.lo ne14Jl ~ 160-180 01.
!lNDt1 to tldl"t)' U. ......u vere.•• beton, 6O-SO c1uz'1IaI,
lad P.O-~ after 1M 1Ct,101l of tbe ••_tle tte14a. It vu fOQD1. that.·
l'ar.lela 'P"fenecl the ICNtIl pole fd a .-.t., that ....tote eftact..
_Ie crwSul, a4 that. u:e.. err.ct.1 l"Il"al.tec1 after l"eIaOTal ot the
ft4l14. !be eften ot .....Uc t1eU v.. 'touD4 to be • f\mctloa o't

,'. Ita .~. __ 414 DOt Wit Pn__'. appro" to th1s pro'b1e..
!:' .m that be eli4 DOt a~ tbe .o-ea11e4 e1ectz1.c .bocIc ree=loa. Be

~ . 4lOD01u4.a that tiM ucaetl" lt1'ecta be olMl.l'ft4 IIlpt 'be exvacellu-
£..,' ..1R iIlutuN ("le-.1 .. ch_oll1 c ill .... .at.), IID4 tba\
~.};; 1ada atzo..l'n]ar JbeD.... IdIII' to up1da the ertecte ~
;:,..~.. "IDIU- OIl tile ~0M1 .tate Of ora- -. tl..... ICOIIIIl 414 .
~7 .. ·. -- 411.. tU l'08.ibW" 'tbn • ...-tta Ue:ula Ill&"~
:....~. attto\ SzItr••,1u3ar ·procell. altboalla be 414 DOt lpeculate oa tile

1OI11b1e ot nc1l .met.. ICD.. 414 DOt cite Preammt •

~ (7)'P"Z' 414 be cu..CUI tha. ~cel1e4 excitable IptcJlI ~»--01.. . .
. ,: .

~,"" ..,
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ettect. tit other 'factors in tMI ltuq should DOt 'be 41lcOUDte4
11Dce, u Do104oY ~lDte4. aut, ftrlable (50 ep8) lDapt.lc flelb

"vwe uecl. ."

.-: "" . III tU 1_ tAft.til_t1OD, ~1oc1oV ltu41eel the 1JapulIe
..".~,~ MtlY1t7 Of.~ 1Iolate4·cort.lee1 DIW'OD8." : lEe cou14 DOt. 4et.ect IZlT
-' ;." dump In tbeft..,f-=tarow:ia. actl.;s,t.7 durin! eX'P08Ul"e to hi••apetle

t1e14 par_ten, lut 41'S DOte that. the!:' leultlTS:ty to l1pt iD- _.-~_
eNue4 cbI.ri.n&, aa4 OM IIlm after the act.l0D ot tbe nel4.. Wb1le (l_"_~_,,,_:._"..__
1Cb0104ov vu cautloul 121 1'01DtlD1 out that. the lIUIl'ber of DlNZ'OU --
atu41e4 vu lDaUffte1ent to 4rav WIfI:/ eODCrete cODclualom, be MD
tl0M4 that. a morphological _al)'ll11 ot &llal ceUa sboved. thea to
be b1Bb17 .8D8,t:l:ve to II..-Ue fle1A. (he 414 not specif7 vbetbor .
he ..azrt co.t_t or venable ftelda). Jre s\IIIe.teel that tbe blo
'PbJaleal mee1smi... of 1IIIIDo8tlc fleld etrect. 011 ntNZ'al atNct.uz'e1
lI1.t vaU be .1uel~ted b"J traclD1 the cbem1cal ac1;1Y1t.7 ot Ilia1
celli, the 'troph1c: t\mCt101l ot 'Wb1cb 11 seneral..17 accepted.
~104oY~ ~er relelZ'cb aD WI' approach.

It v:I.U be 1Dtereltlq to lee bolt (11' at all) lQ1olodOv'a
_lIDetlc t1e1cl reae8Z'Cb afteeta tl'eDda In future mlcZ'OVaft reaearch
In View or 1111 actl" lntereat In the lat.ter.

ReC8Dtq. Chime_Oft (-29], • lr in relJlODle -to 1Qa0104cW'a
nlelZ'ch. lDftat.llate4 'the !:!XI ctlV1tJ ot rabblt.1 vltb chJ'oD1ea117
1.IIp18l1te4 eleetl'Oc1el (eeD8ol'1lDOtol" ana or the r1BJa1; cerebra11le1d.a
plaere) expc»ed to 300-08 eoutaDt m...t1e nelda. Act1T1tY' betore,
c1ur1DI, aDd. after the act.loll ot the f1eld. vu 1DOD1tond uliq 11x
.t.,l. 1D 60IJ telta. Be obaened. a 4et1D1te at1allato1'7 etfect of
tile ....t10 tiel! .. a!lOved that 11; vu DOt .. 1\mct10n of evtteb1128
the t1e14 on or on. Be VCN1cl mot apeC\1late OD vb1cb CIS IItwet...
.M a qeclt1c receptor ot ""a, .. aqplted tbat bLa tutun
~a vou.14 be 4eTOteel to comper1DI UlD8t1e etrectl V1tb tboae of
weak c1oa. of 10D1z1118 Z'a41a1;101l. \'btl 1I1.t 1JIpl7 that CbtlbeDkoYa
ia UII81II"8 whether 1I88D8t1e f1e14a haft .. cpee1t1c ettect GIl "~a1
atrw:turea•.

•. III his molt :recent CQlWmique, JCboloc1aY [27] 4!seuaae4 the
1»101o&1e81 .trecta of lUlD8t1e nel4a 10 teru of apact .b101og eD4
1DI41eu.. Be pl"O))08e4 'the Wit of .asaet1e, aDt.1ra41at10D 1'18141 for
Ipacecraft 8DCl ~o Itated. that expel'1JDeDta ba·,.. 8bcM:l that tluetua
t10118 1D lI8SDRie fie1cl1Dtenalt7 shorteD the W.lpm ot ratl, 111
ere... tbe bmlaD flicker-fulon tbreabo14, IDcl afteet tbe orlent.a
ts.ou o'f UD1cellular a1pe, h1pr plaat8, 1Daecta, IDOUwI~, nab,
IDcl biN. Such f'luctuatf.ona aleo atteet the geDeral heal'tb or people,
.. ret1ec:t.edlD. bospltal 11;.1;18tlcs. IDcreuea lDapet1e f1e1cl1D
teDalt,. st1Jlnllates 1COtor ctlVit" aecreuea aeDl1tlVitY'to aOlle
It1llul1, aza4 at'teeta Em actlVity. Cond1tlonecl :retlexee to. a mapetle

21
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11.14 C8Zl l»e aaftloped iD l1lh, "Nt DOt i.D plp0D8 01" zaabblu
(4e1,11ie tile II11ep4 ettecta of • ...,,1c n.14I OD tbe tClt=r).
RwaD vs.av.a1. 1maPa are altere4 4u.r1JIa e.aure to • l118CD8~lc

tle14 uzs4el' th. 1DtlueDce ot ~al•• C••• ·tb•. cUacuaalOZl at the
a4 of tbS.1 repon.) a4 _.c~... JQIo104OY N.tate4 hi•. bell.f
tJaat • ..-tlc nel4a pr1ar117 affect 111&1 .ce11.l. _ nnecte4
iii 1D41"1t4ual neuroD ~t1vlt.y (peztaapt be vu nterZ'1Da to l11a
1965 se••arch. altb:n:ah be 414 DOt ctte afJfI publ1catlOni 111 th1.
~). !e alao ."tatec1 that. "1Iaa-ttcally treated vater baa a
b!olOl1cal etrect," oltbcN&la be 414 DOt cl1ac:ua the ..chlDlna
01' J&tbv~ (\1' this ~ese4 phellQleDOll.

III ae.ral, 1t vou14 appeU" trealICbc104oY'. statllDeDt. aa4
n••lIZ'Cb that. the ettecta or lov-tre,-DC7 EMP'a a4 .....t.lc
n.ua (-Jecle1l7 1ntena1tteat o.a) haft a 41nct ettect 011 Dftl"al
avuK1lZ'a, azd that. the.e eft'oct. &N a1lD1w to tbOtie procluce4 'by .

. ! 1ioIitbemal a1crova.,. iDteDlllU.a. It v1U be ext~1J lDWnetll21
"!to .... vbtthel' Kbo104oY'. 'Y1_ tbat tile cU.eDCepbaloQ ..' sl1a1' cella' .
.. apecU'lc DIP 84 NP receptors vtU be 'borDe ou.t b7 Mure SoT.I.et.

. ft.euc1l.
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8OY1n CODCen tor tbe actual ette~t or 1I1czoovaft-ftDp DIP"
OIl 1uI'. bu 'bleD DO le•• 1Iate.e tbu tbe1r tbeontlcal 1Dten.t
.~ t!MI.. t1e14a. MOftOYeZO, tb1. nJOn vU1 .1aOV ·that the lat two
Je_a (••cl&111 19'6) Uft JielcSd a a.z..auc 1DCre..e 1il'tb8 ,.'
'¥O~ of .atenal 4evote4 to the t!aerapNtle, cUm.cal, aM. ',.: .
el1'8elW7 1I711el21c capect.. of baa expown to 1D1czoovaw. 8D4
eftll ....tlc u4 electric tle14a. 'relelltl1, the cb1et 1)Ok••••
tor ~&1•• 1. \"\I. A. Ollpov (32). .

.' OtbeM.e, aa11er a4 .on ·llolat.e4 ~ps an .raUca11J
active III tb1. field. At.eUsh"'l1U [30], tor eX8DP1e, COIIIpaI'e4 ~.:' .'
tbe ett.~u of "ar1oua pbJalotMrapwtlc proee4ures OD bum.~ '.re.p'.. to Upt. 'lb. eftect. of UIP, d1a1.be1"ll1, u4 pt. batba,.
wen lzma.t1pte4. 110 1JBP n41atlO1l panmot.era vere 4eacrlbe4. A'_
total of 71 patl_DU vttb ,astric 41sol'ders vu ex_Ded, 41 of '. ",
~ recelYe4 UBP tbeh.pJ. Ataelll1laYil1 t~ tIlat UIIP atll1N1ate4 ",' "

•. WIOtor nactlOD1 la t.he lIlaJortt70t c..... BOVIftr, he obt.&1Mf1' .'
bulca1l7 the ._ nGUlts tZ'GII cU.the1"lq eA4 batJa pZ'OCe4ures,
reD4eZ'1Dl 8llI cODe1ulODI .. to the qecUlc etteeta ot UIIP Oil tlae ~'\r:

ontral DOnoua IJlt8a 4ou'btttal., Be coulude4 tbat all t.bree ,zoo.;.
ce4uN. altereel tile tur.ctloul .tate ot tile CJ8, vb1ch UD4oubtecU7
p1ap a ~DaDt role III tbe pooltl" ~ttecta ot tberaw.

M npzr4a the h71i8ld.c 1II'0ti ot 11-. expoaure to II1cro-
YaWs, It .llOu14 'be DOted. tbat till..... of CODCel'D 1. of 1Dtere,t
to 'botb tbe 1I1Uter)' IIDl1 clVill. C'1 'lD

'
tlea. '1'be Scm,et lI111tlll7

ae4lcal .emee lIu plqe4 lID .tlft role III ......1111 b1I1n1c
coD41t1ou u4 tile .t.te of v':>rDn expeN84 to n4ar 11e14l•.
lCapltlDODkO 131 1 CODC1uc:tecl a c11ld.callDvelUp.UOG 011 100 JO'IDI
Id.UtU7 penOADtl (66'~Je4 to 1'14ar, ,. c=.~1'01). usr t1el4a
vue ...nte4 br dacl.-..ter n4 cat1lllter PDlnton. Be 414 DOt
proY1u _ 4oe~ data.

.. lCat»1taD1ato -"OAC1u4e4 1:bat tbe Mrvou .,.. vu the ftnt (
878te1a to react toO 'UIIPI aD4 'that the .eYer1tJ of 'uurolo&1cal 41.- -----
OI'4el"l va a1\mctlOll of tle14 1Dteult7 IIDA c1uratlon ot exponre.
AltbeD1. Val a pn-SDNlt D8UI"01oI1cal 'JIIP\QI of the deletel1.ou

. ettect Of usr. Cal"C11oyuC'll1er c11.01'der., alao obaene4, were DOt.. (
.1larpl)' proDOUDce4 aD4 ven .1U4&e4 t.o ba refthlble. no lpeclftC -'-- _
'tben.w fOZ' UIIP 'JIlPtoauI 1. kDcND, althoqla 'POllt.l... reault. baft
beeA obta1ae4 troll: 1) lDtraftllOU lD3ectlOD ot & ~. sJ,.v.coa,
" aconlc ac14 .olut1OD (4oae aa4 trequeDC7 of .1D1atr.Uoa
~ BlftD)J 2) ••tr:tc1m1De u4 aecuz1Jdu solution (c1oee IAC1 14-
1I11datratl01l 4eta11a DOt st-D), " slue. (DO ~l1la I1ftah
ara4 a.) 0.005 , of 'aJ.buol tbree t1JDe. per 4q.
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ID 111. 'book I"8Y1MIII b1lle=c ,tiobleu ot ... expotNN

to alctoWiIft-rap DePt., 0II1J('Y (1965) (32] coaa14£e4 dat.a tre.
• tar back .. 19" "1.1.... te:, the enect. o~ II1cl'OV&ft-raDP acrt.
• tile ....riOul 178- a4 other 'Jlt.I. JIIOIII the IIU7 ln"l1
me .,.tCIII of a1crov...cODlJl.tezat.17 repoJ"te4 'b7 ScWJ.et'·ol».eneft"'1 101. or 11IIII017, 1I1p'a1De beDd.cbe., 1uClllda, Usdae••, 1m
'ab111t.7, &t~., a4 10•• of appetite. AutoDadc 41lo:4eft
baW 'beeD cbu'ilcter1M4 'b7 cb_,~. lD CartilC, bepatl0, aza4 ..uo
bte.t1D&1 fuActlOD. As o.l)OY .... tt, _toaamo ~toD1& sa a
oa 011 1)'IIPt.GII·ot expolUn to Id.czwawi. _ G0D01uM4 tIlat t.be .
Mit et: ~ NaIl penlltat'MUral lywptclIM ot II1crov..1 are Demo.,dIn1- .s _toDOIaic (priaU'1~ v-aotOD1c) clJet.oa1a. nne
.~ are WO ob.e"" u a nlUlt ot exponn to taae. ccaabtMA .
effect. of ID!crovaft. M4 x-rep. -.t ulcl'OVa'N-fJadlace4 .u.tta
'aN ~ftl'b1e, ••3., patbo1o&icnl Ct.... to M\ln1 .truotw.'e. 1.
'-aU; wi.flcat, accor'41As to 0I1pcw. ~1" llicrovaft' CIA ,
~... ba1bac1Aat.1OM, '7DCope, aa4 1drD.- (the 41encepba11c .
lM..A~). ' • ., '.,' ...,--.....- '\ '.

~ ..
.~.Jt· Odp '"11 tbat tM ettectl ot W', ant qu,u,attw17
l6taUoll Vltldla a Vide .pect,. (tzc. 10Iaa to u1\n11aon vaft••
~100 to to -'O,OCAJ Icc). It. opU1OD 18 lNtU bone out _ tIM article.
~1ftlfte41aWI "JOn, _ &1"""_ lie doH BOt cUICNI. pl'Ob,.. or
~UN to ~J.,~10 .. e1ect.l'ict'U.14a, 1t. DO\&l4 be =teet
.Uaat. 'I1a1oY ~~ 11. t,s] --.lOA 1UD7 .~oa daaractArlatle of litera

~,.,.. ettecta (~""".c1le., vaon, .levateA paiD 1..1Uut7, c1e~•
.n;b1.) 1D vonen expoae4 to coutaDt .....le n.lda (150-1500 0.) •
.MIIIDft (39J repol"te4 ....ters..t10 acrowaw .,.,... (4enaosrapb:l-,
:,Ul'lUOYaIcu1. ablna,~,1IJIIe~1., ......., tat.1sue.,
JltMD1a, 4Iova1aeca) ta vozken apoae4 to electr1c ne14l
':L\~125 .. ..,) 211 "OO-500-kY ¥roe1ectnc at&tlo..

~''''.....
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ac~ pend.••1b1e QiOIun Ua1t1, e.I.," 20 vi- OJ:' 10 -/,.2 b7
...... tvo oZ'4en of Mlld.tu4a (170-1000 _/=2). left_
tM cJlancter1a~1c.DIP~.Wft DOtecl (b••d.ebe, 1n'1t.W~,
1UClllda, cheR.'pm, c1eraocrepb1_, -l"OC7lDOl1l, ball tl'e8Or etc. )•.
~ or 1l.~ leu1t1T1tl ... 4u't a4eptat1oza we" .1WIce4 to
"fleet 1ACnue4 CIS 'eD81t1Y1~l. The cbancteriot1c clZ'UlC .
a)'IIpt.cu weN alIo DOte!. Sauo"Ia co=1u4I4 that the 1I1cle ¥aft
ct t18141 aW4ie4,..re daletenou to ""UD health, - O'bMnd1~
W1dl .... Vltb the tiMin•• of 0I1POY ('2). -.. ~:

DI'ol1clWaa et &~. (196') [,a.J cozaca.tn.tecl 011 tM~c ad
card10YUcular eu.loZ'4era ot lMtl'8011Ml ex-poee4 to III1cZ'OV....~ tte1dl
Q to a "tew flNl~ lza 1Dteu1ty. A1oD& V1tb th. tar..1llg:·"tIaeIa1o
.~, till. crouP t0UD4 that~c cU"d1.c 41aoran.,wtht the
110" lMtral.tezat cbar8Cterll~1c of .xpotIUn to Idcrovavel•.~ 11110
attrt'bute4 41ezacepba11c 41.~urb8llC.I (1zaterelt1D8 1D Y1ev'Ot~iIHt tbeo
fttical uterlal cUlCUle4 1D th1a report) 8Dll c01"ODal7 ... to
IIlCI'OVaftI. : .

.' .
!O eatablllh espomre DOl'IDI, Pukalcma upoae4 ""i_all to:»..,

88-, ut! 63.1-110 tieU. (5000 vI.) aDd. t0UD4 tbat 8D1lsA1a i.a.
ultrulaort-Vaft ruae vere k1l1e4 VltJdD , IdA, vb11. 1 bit ~.a.o IIlD
vall Z'eqU1re4 tOI" .atla 111 the Ibortvaw neU. Sbe tOUD1l _... .
tbelll&1 tJinlbo141DteM1t7- (DO ben... 1D boa, teapentun)"'"
ultr.-on vaft.... 150 ..,7- ID4~ IMn ¥aft., 2250 .,/_. cu-to
(duratiOD DOt lI*itl.' aponn to tbeae 1IltaI1Ue. c...........
en.. :lra .....,,,. ob1oD8st& cboUDlI'tV•• lllCUV1t111Oft I'IIPl41r 4I1I'iIIS
apoatIN to ultnl1:lort "..... t.IaID dul'1III ezponn to .on vaftI.
~a1a b10p0tatlw wen 4eprn.e4. All ultl'U1:lort-vae 1DteIII1~_~...
10 .,/_ a4 a IIlol'tvaft uteDiitl or 50 .,/_ wre touDcl to be -tlire---
lZT1tA11t1.- M iJl lObaDOYa'l .tuq (7), _ ultrl8llon-v&ft 1IItIDI1t 1
or 150 vI. vu Mlftlc1m to c_. th1CUD1111 of MUral fiben,~
toplunlc .".Wq aDd VlC\lOllz.atJ,oza 11& tIM tbal.a-bypotllalNdc ue&
a4..ana oblo1l&at.., a4 local1car.JOCJtol1.1. ot lA41V1t!ua1~.
S1Iz'1ftlilll of occu1ozall1 cortical wr-s.4 ceUI DD4 De\U'OII -=olea
va &leo DOt•• Oza the bula of th••• data, pemt••1ble ..... ex·
poaure lDteultfe. (duraUoD of -,1U1'8 DOt SiftD) were aet at , .,/
tor ultruhort-v&ft fle14l aD4 20 vI_ tor Ibortvave tle14l •

..
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!be SO'Vtet lI111tU7 mea1ca.1 semee reS&ria tbe ~a1 d
other ett.eta or m1c.rova.,.-rlDP mer'. 110 lea. "l'1oua~ the the
c1"1111_ CO' m't,. Prot.s.or I. R. PetroY (36), & MaJor oe_ral
SA tile -Ucal ••nice ... _lIel' ot tIM AeldAhQ Of Me41cal Sc1ccea
USSR, CODCNl't 'v:ltb tlae nDd~D" or tbe clY1l1aa CCI 'n1~7 1A tbS't •...
1dcZ'OWaw-t1.14 lateultJ' creawJ' tbUl 10 _/a2 CODatltutea • tberul .
bUU'd, aDIl tbat 1I1crov.,.-rC8' acr" 4.Uect17 attect. the ti\ZIDD C%tS.

Pcaov ['7J lIS a "ent article Dot 0D17 acree. tbat II1cS"OVloW
rase IMP'. 4t.nctly att.ct b:tJIMD DfNZ'al proc....., ~ clas.U"ie.
~••• ettact. lZlto tbne tml1lr.~: 1) the -.aut!leAlc .,a
Uoae (Nftra1b1e), _bu1atorJ ~m-Dt lD41c.te4, 2)~c
v-eotoclc dptoa1a (ooC.1=.117 .table u4 1I'Z'e'ftn1bl.)~be4 nat
1IMl1cate4J _ ,) tU 41eDcepba11o.~ (Yl.cenl 4JwtuDctlOD,
!qpen~.,~••1., 1.tent 01' O'Iert bnOtbal-.o-1t.nolfJ08e&1
I4rna1 depre"lOD, cSepN••ed. eema1 fm4 tool nt1.exu). D1encepua11c
..... are DOt &1v.,a nvenlb1e ID4 wei r ••t 1. '1D41cat61.

'l'Iau, tbil .,cUOD Tet1ectl tM uzum1ldt7 at tbe Sov:s.et
01"1111_ a.lI111tU7 co-,,,,st1'., *lela te~l tbat II1cZ'OV&ft-r&I2P
DIP', (1Ibon 10 _/c82) cODIt1tuw lID OCCUfat1ODa1 buar4 .. that
the.e n.e14a attaet t.be ... eeat.ft1 nel'"fOU .~. 8CIII ot the
cUD1ca1 oltael'YaUOIII a.CU8M4 1Jl tb1a .,.ct1OD VOta14 teD4 to SU'Pt'OI1:
tile ftDdtJlII Of ncb n .....n .. Pres.., ICbolodft, X-W17, ua4
otIlen, *0 teel that ,II1Cl'OVawl .xert • lpeclt1c or D)Qtbel"llal eftect.
.. DtNI'eJ. ItNcturel.

. .

I .

PIOII t1ae fonp_ ...1'14, little tau," ..~. th., tile
...,orst7 of tile extaDIl" SCW1et. en "t'7 cODCel'Dl4 V1* tU bio
1oCla4 et.teete of "', (-.l •••) An of~ optlttoa __ the..
l1e148. "1"!a11J 1a tIae IIIU'OwaW n.ae. AincU7 aft-=' DlUl"a1
atftotve.... tUt AIIIl'al~ (elJlC1a11J tM C1B) aft tbe
.., ...itt.,. to lI1olOVaft-rap DIP'•• CIS ettectl baft beeD obe
aenet •• net.&1t ot exponze to botIa DOIItbezul .. t.berU.11Jl
tealtl'.. of pal.. -. DOIIP'&1M4 II!Cl'OIf.... .,.,. l'tIMudl or tM
a111tal7 .- alYiUu cc. m'tl•• baa bteD1araelJ ,..uel. There
1. •.. nolDt n14eDce .tbat pure1.7 -lIDet1c IID4 e1ectr1a ttelc!a
a8ll '- 1Dc1u4e4 • Idcrovaw-Uke ClIS at1lla1i.

. At t'bI~ 'S-,' scm" op1a10Zl bo14I til. DlPt.: 1) attee'
the Itrw:tvl .. oa..s.cal zelOU11t, of JaftI"81 cella (Pre.... .
[5,6,8), JCIaolodoY (lO,as,2rJ, r-tMt17 (11), 'to1&*~ ["J, . .
Uve1lf.ta [1,2), ...La.... tTl all otbeZ'llJ .2) ~&t t1:lq IIq &Lao
aft"' 1:M _1.ecu1ar nncture or MUral .tmet.... b)" 'W1rtue of
ftlOMDt fir ~Z" u.orpt!oza (Pre.. (5,6h .. ,) that tbe off~1
Of' 1Nr'. are qual1tat.1veq" auleaou tor • Vide t'l'equeDq Z'N2S8 .

....
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(100-30,000 kc) aDd that. DODtbemal effect. 11&7, 1D f~, be or .. (
-lI1cZ'Otberaal- nature 1D tile ab.eDCe at 1101'8 CODCrete en.4eDCe to .....--
~ cODtrtr7 (o.1pov ['2] aDd Pre.IUD [6».

'.ftw nlatloaab11' betweza Otll'OY [32) ml Pn-.a [6] IbCN14
be _zrt10De4 linee then 1. a .U.t 41UCN_Dt betYeeZl the two
nlat.l'Ye to tile DOIItbenal effecu of Idcrov....t. 0I1p", WS,le '14-
1I1ttue t.1»re 1. nta.zace that. a1C1'OV""'. baft a 'blolo;1cal, -. ':'
e'l*:l~ • MUral .ttect at. t~e14 lDtn1ltle. vblc!l 40 DOt pl'Odlace", . , ,
,ercept,lb1e tbe~_c chu:p., t ..~ that It 1. ezoper1JleDta11r .
1JIpO••l'ble to d.eaIoDIItrate ••,eelt1c, e .1., DOP.I't!lel"llu, alcZ'OVaft
ettect''b7 cOlllPU'1D& tbat al1cpA effect vital a tbezwoelUivaleDt COD
VOl. Ite nuou that .1ace b101011cll ob"ect. are e1ectncaU7
betel'Olftltou 8D4 .1Dce Id.Cl'OVaYe-raa- Da"a haft .. ImcMa .e1ftti"'·
toMmal effect CD VU"1OU tla.... IIDC1 01'._, a 41tterellce btittveea &
II1crov&'n ettect ... DW'tral ~at effect l' DOt Mcea.an17 due to
aD UDJ&zaovIl eztrat.1lel"ll&l tactor, but II1Ibt 'wll 'be • 1\mctlO1l or •
UMftD 41.tnbut1= ~ beat 1JI tbe 01'1&1" v1I1cb cQI14 uen 1ta CMI
pecu.11ar ettect,. '!'be .eWe -'SOD f#t • lI1erovaw Dr, 1. oelpoy'.
nev, .bngJ4 0D17 "De -a.~ ... cte.outz'ab1e tz'aDlter of IMP
aercr 11ltO IIOIltbena1 "IV. .e tbereton t ..18 that. tbe _. . .
aUep4 -DODtbema1,- IIlcl'OV&ftettecta lM:eepte4 1»7 ?n... u: weU
be -JlI1.crotbenal- etteeta 1D the ableace of CODC1u.S.w ezperi8ldl1
ev14eDce to the cOlltrU7. -

Pn••, OIl the other haDel, 1. 110ft lDCUDe4 to 'bel1e.,. tbG
11 ,all1cl'OVaft DCr doe. DOt nNlt lD 8Il1 perceptible taperatuN
abltta 1n .0I'lWIM, tllen atq chap ln 1t1 behaVior, ~1.,
or .t.ructur'e CAD 'be attr1bute4 w the DOIItbel'llal Mcba.1.. of tile,
DCr, neD 11 It 1. expen.e.ata117 bpoI.lb1e ~o c1eIIoutrate t1IG .
Qel'llOllDle u4 DOIltIlemo.-1.o JIG' lIItaaltl..... 11ft 1'1" to·
cU.ttel'ellt nlM:t1ou. III eon, Pre_ t'..18 tba, tIlere 1• .-p1e
mclelace of the DOAtheNa1. effect. of IIlcl'OVaft-r-ae DIra 117 ~....
or aD ~ao1ute te.plratun cl'1tenOD vIa11e O.1pw t ..18 ....~
eor.thel1l&1 eft.cta are eat1nlJ pllb1e, tbe7 baft'JIOt .. Jet .....
.. ",,11 lIU'bItat1.te4l1bP101oclcal17 .. tbemal etrect.••. .
. rar trc. .at1., SOYlet re,,,arcIa effort. 1D W. ana aJaoIf

....1'7 1DU.cat101l or c0llt11111q at. toM!!' pn..1It -0-- or ft8Il SA
teDl1tJiDl, .. reflected. 111 tb8 recat lara- reY1ev uUcl...
cblet'17 'b7 1'rena aD4 o.lpw. ,he..'. 1an coaaprebeUlft ft'iev,
Ute 0I1pcw'., va pabll.be4 III t1Ia 1ut balt of 1965. At trM t_
ot that VI'1t1DC. be ••tlllate4 tbd appI'OX1aat.eq 1000 VOI'U, IuI4 'bIeIl
pa'bUabe4 011 tile 'bS.o1ol1callll4 MClical~. or II1clOVaft-r llP
DIP'.. '1'hat reY1ev, UD11te )J.l. pnrfS.ou OM., cODCeDtl"&te4 blaYi17
OIl the potll'b1e _cbus.... of DIP 'b101ol1cal ert.eta. ..' of tbIt
ncm artlcles 41.cuaae4 1D tile 1965 rrtlev wen as.teet ", !WI ..
n1c1eDce of t1ae1'lU1, ad, _.t 1Dtere.t1DS, zaoDtbemal or .pee!t1c
elfect. of acr'.. ....ll.reton. It vou14 DOt 'be lapru.deDt to expect
that more atteDt10D vtU be patel to the blophyelcal mech8D111D1 of DOD
tbe1"lll81 1241' DeU%'al ertecta thaD hu bull 111 the past, altboaab at
the presellt. time, there 18 Uttle eY14eDce to support till. expectatlOD.
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'\Ib&~ tM lNI"POS- 1. ot ncb 1Dteue neu.l'a117 orte=te4 res.U'C!a
ia the reala ot IdcrovaTes,1I7 SOY1et theoret1c1aa:a ac4 Pract.1tlODeni
1. ~ ent1n17 clear to W.' ob..ner. 1Jft:l11e 081poY ('2) .tate. " .;. .
that tbe=-1 1ra1.ena1t1el are eDCOUDten4 _ell le•• ~eDt17=411' ."". ..
s.zadut.nal cOD41t.1ou CW1DI to UpZ00ft4 b7S1eD1c ~act1ce, cl.t~ca1 ......' ' .. ~. '.,'.
naJ,ua1.1ODa ot t.!l1: ~=t1al bUU"4a ot DOD1;bel'llAl tate!!.1tte. ~0Zl.

t1llUe at a atea4y pace 4e.,lte b1a t.h'tOl'7 toJ:1at· .o-caU64 raoutbezaJ, •
ettlct. 1I1lbt well be -ccl'Otbenaal-.
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PftIMD (6] .=1atea that atCrovaftl C8D 'be 4ow1ope4 1Jrt.o
a valuable tonl tor e.,aluatlaa the pb18ical, che.tcal, W, e.pecl&l.q,
IIIOleClllU' pzoopertle. o~ tllau... '!'be tMrlpeutle ..ea 01' atcrov&'VH .
PW 'beeD _11 e.tabUahe4. COUl4eZ'1D& ttl. np14 4awlOpuellt ot . .-
1M.. tecbJlOlog, it ..... loctcal to apect tbat scm.et'tbeoftUct_, . ;.:~ _.... i .
re••arab..., u4..,l1e111.". vtU 'GOD tunl tile!&" atteDttoa to the'bio-. ":'.:7' ,::'; 'I
1oclcal, UIll pemave ....a.aeunl, etteet. Of W, t'actor•. ft. ~", ' ...
11M ot 1aMN ~or' OCNW Nl'P17 1. a1Z'eq wU kDovD (Ke1llbolt.· JD- . . :' .
• t1t.1ate at IJe Di......). ReceDtlJ, tile tint SO'l1~ npon to cc. .:~--"'-'-
to t1ae attaattoa of uas. obae:'ftl" CD tbe bio1ol1ctll ettecta ~ nbI _.;, ~ :
laMr n41.ttoa va, PlbU..... OOrod8tlt17 et al. ["2) 4eaoZ'1W I
apec1aeDt8 deal"- to .tucl7 tIM luel' a'beol'pttOD cbal"1Cter1.tlca t
of b1oo4, ok1sa, 1Iu.:e ~l'''' ~ ftI'1OU otMr a1aal or... q4 i
tl..... ItO DftI"&1 atnsctuft. WN _Dt.l~, DOl' ba4 "'Zl7 of the ~

lIItbon' I*IeI eYer 'ben DOted. 1A CODDect.loll Vitti II1crovaw-onnte4 I

blo1ol1~a1 n ••azoc!I. It. .... nMoMble ~ .cta1&w, bOV'eftI', tba, t
tlw 'YI1uab1e apenellCe P'laen4 "7 Jd.Cr:Naft naoarcben VQl14 re.ul7 •1a41t:::=::"ft1nlft to t1Ie.-s~ndt1c.u_ 1\.

of Ilicl'OVaft n ..arcIl1. * neat UDOtlM-' [1t01 tIld • aMc1a1
blO1DfoaattCD .enSOD baa 'bNIl -.at....... ta. aqi. ~ tile
MoIecw IoU'4 or tile Iclnuftc~ca1.8od.n" ot R841otee1mo1o" .
s.-Id. A. I. PopcT. ~ JIU'lIOM of tilt•••ctl0."te to Itu4J ,..,...., I·-.'
Jqeldo l' la C*il0M4 or n4.S.oeq:lMeN, tec:bl»1oI1.ta,
!anaotl.t., III4lcal4octon, b101AclIU, ... I'bJalolost.ta, 1M1u4-
111I A. S. PretblU, 1\1. I • .-emlki7, 1M 1'1. A. 1boJ.ocSoY, the 1:ILrM .. J
1ea4illl 80ft" .pate... to&" tbI~ etteeta or CCreN'" .. . 1
(8A4 ....le ti.1da) 011 DWn1 .~ctve•• !Ida Il'O'IP be14t" . ,':. a
t1rR meetotDI OD U October 1965 w a.cue .... rrob"- of ...... . ~ ~
peJCb01Og.- \'1M UCUoa V111 pt'OCeea. to &Da1JIe til. vorl' 11':;era- .f
tva OIl ,...JCbt~....., to noord .... cluauy ob••rtab1a ~
c.... ot ..~.. w1e,.ua" lid ._1"7 CODdIlct upel'1anU '
4eaUDi vitia -tun1.17 Z'Ql'Qdu.olb1e te1ep&Wo '(IbeDaIu.. Pl'Ote••OI'
aid Doctor of '.fec1aD1cal SUeDe" I. M. Xoca. Cball"llU ot tb11 l101Jl.
tOftStloa Seot1OD, Itate4 ill tbe emnmc-.at tbat.,~ ora of .....
• at.tOD CODCel'D1Da te1epaWo pb~ i8 OYer. !ben 1. DO Dd4 to
4tepate 11:8 ex1.teDce, but ntbezo & DM4 to 1Jmt.tlsate 1t.e ~.~
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. 8bDe tM lD1tla1 "-....-t of tJa, OI'lIDiaatlOD of ual.
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1l1Mt OD 9 octol»II' 1966 _U.. tM f-.tU.. D-. or 1U. ~. ~.aIr::l,_ a lIU'tlcipa= la • te1epat1l1o aptl'Uft't 4e11pe4 to d1tt,r
.tlate the .tt.eta ~ • DO:.l d blPDOt1o ,tate 011 .-tal
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